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A
s the astronauts of S

kylab I orbit the earth in A
m

erica's first m
anned space

station,ve are m
indful once again of the essential unity of m

ankind
bound

together by the finite resources of *one sm
all planet. O

ne of the chief concerns
of this and subsequent space m

issions w
ill be the resources of the earth and

the, quality of its environm
ent. A

s befr, our findings w
ill form

 the baS
is for

positive contributions to our fellow
.m

B
ut w

e do not have to rely upon the results of space research to im
prove the

earth's environm
ent. A

li m
en and w

om
en have a personal role to play ifi this

vital endeavor. T
he U

nited N
ations C

onference on the 'H
um

an E
nvironm

ent held
last June, w

ith the participation of one hundred and thirteen nations, w
as a re-

flection of the increasedA
nderstanding of all m

ankind that environm
ental qual-

ity is everybody's basiness* superseding any tem
porary differences w

hich m
ay

ham
per relationkbetw

een nations.
r.

F
rom

 P
resident N

ixon's ptoclem
ation of M

ine 4, 1973,
on W

orld E
nvironm

ent D
ay (June 5, 1973),

A
.

'

I
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H
istorians of our century w

ill doubtless
record that, during the 1960's and early
1970's, there spread across the U

nited States
and other industrial nations a new

 sense of
alarm

until then confined to a perceptive
few

over technological m
an's increasingly

dam
aging im

pact on his natural environm
ent

and the quality of his ow
n life. Som

e of the
m

iracles of technology, w
ith

all
their un-

questioned benefits,
had proved tw

o-edged
and appeared, through som

e lack of guidance
or control, to have unanticipated,

,harm
ful

side effects,
U

ncom
m

on w
ords cam

e 5nto com
m

on use:
pollution,

environm
ent,

ecology,
recycling.

C
ountless citizen

organizations sprang into
being to press the claim

s of environm
ental

quality against the often conflicting claim
s

of econom
ic grow

th. M
ajor intrusions into

the balance of nature degan to face stern
questioning in courts of law

 and in the court
of public opinion. N

ew
 law

s and new
 agen-

cies im
posed unprecedented controls on air

and w
ater pollution,

autom
obile exhausts,

m
unicipal dum

ps, urban spraw
l, noise, and

every other kind of environm
ental

degrade-
tion. In a single decade, environm

ental qual-
ity becam

e a m
ajor social goal in the U

nited
Statesand, indeed, throughout m

ost of the
industrial w

orld.
T

he pressures of grow
ing population and

rising econom
ic aspirations on a finite base

of resources virtually assure that environ-
m

ental issues are not transitory but w
ill rank

higher rather than low
er in the decision-

m
aking priorities of future generations, and

that the environm
ental challenges w

e now
 per-

ceive
w

ill
extend through

all
foreseeable

tim
e.

E
qually striking is the extension of these

concerns
over

the
surface

of the
globe.

W
here the hum

an environm
ent is involved all

nations are neighborsobaringu the m
otto

of the U
nited N

ations C
onference on the

H
um

an
E

nvironm
ent

put
it"only

one
earth." T

he oceans, the atm
osphere, fields,

forests, and m
arine plankton, all

chem
ical

elem
ents and life form

s on earth, are parts
of one vast living engine, driven by the vir-
tually lim

itless fuel of solar energy. T
echno-

logical m
nn, harnessing and redirecting this

energy in a m
ultitude of new

 w
ays and on

an ever-grow
ing scale, has lately acquired a

capacity he m
ver soughtto unbalance this

intricate system
, on w

hose functioning his
ow

n long-term
 survival depends.

T
he w

inds and ocean currents that m
ove

ceaselessly across the face of the globe carry
w

ith them
 an im

m
ense and grow

ing burden
of noxious w

astes generated by m
an's indus-

trial-urban
life. L

ead from
 autom

obile ex-
hausts has been found in the G

reenland ice
cap. D

D
T

 is spread all over the w
orld. Sul-

phurous sm
oke from

 B
ritish factories blow

s
w

ith the prevailing w
inds and pollutes the

3



fields and forests of Scandinavia. Fleets of
tankers and cargo ships spill petroleum

 along
the w

orld's sealanes and coastlines. E
ver-

grow
ing quantities of chem

ical and anim
al

w
astes, produced on land, find their w

ay to
the w

orld's final dum
ping ground, the oceans,

w
ith their priceless and vulnerable ecology.
T

he w
orld's

environm
ental predicam

ent
takes other form

s too. M
ajor nonrenew

able
m

inerals and fuels, w
hose total quantity on

earth is unknow
n but obviously lim

ited, are
being consum

ed at
such accelerating rates

as to raise serious questions about w
hat w

ill
rem

ain for future generations. M
any living

species have been extinguished for lack of
adequate protection and countless others are
in danger of extinction. T

opsoil, on w
hich

future w
orld food supplies largely depend,

w
ashes into the rivers and estuaries of the

w
orld at rates equivalent to tens of m

illions
of

fertile acres every year.
A

ll
these dis'

turbances of nature, together w
ith the corm

A
lex

global
interconnections

arising from
trade,

investm
ent,

technology,
and

travel,
have created specific operational needs for
environm

ental collaboration am
ong nations.

T
hey need to join in acquiring and sharing

an im
m

ense am
ount of environm

ental know
l

edge through scientific research, m
onitoring,

7i

A
t this strip coal m

ine in M
ontana, soil residue is

being reclaim
ed by blending it into the terrain.

In this w
ay future generations m

ay be able to use
the area for farm

ing or recreation.
P

hoto courtesy of the B
ureau of R

eclam
ation.

11
D

epartm
ent of the Interior

iniurtnation exchange, education, and train-
ing. T

hey need to cooperate in controlling
pollution of the oceans that lie beyond any
nation's jurisdiction. T

hey need new
 interna-

tional agreem
ents and program

s for conser-
vation of resources of w

orld significance,
especially living species. T

hey need to concert
their policies on the econom

ic effects of en-
vironm

ental protection on trade, investm
ent.

and developm
ent.

T
his pam

phlet review
s the m

odest but
im

portant beginnings that nations have m
ade

in a very few
 years tow

ard m
eeting such

com
m

on environm
ental needs. A

 particularly
active lead has been taken by the largest

producer, consum
er, and polluter of all

the U
nited States. T

his leadership reflects a
policy established in 1969 w

hen the C
ongress,

in the groundbreaking N
ational E

nviron-
m

ental Policy A
ct, directed the Federal G

ov-
ernm

ent not only io put our ow
n national

environm
ental house in order but also to

"recognize
the w

orldw
ide and long-range

character of environm
ental problem

s" and to
join

in
steps "to m

axim
ize

international
cooperation in anticipating and preventing a
decline in the quality of m

ankind's w
orld

environm
ent." T

o that end, early in 1970 the
D

epartm
ent of State created in its B

ureau of
International Scientific and T

echnological A
f-

fairs a new
 O

ffice of E
nvironm

ental A
ffairs

to act as a focal point for inform
ation on

and coordination of the U
.S. G

overnm
ent's

grow
ing

collaboration
in

this
area w

ith
the rest of the w

orld. T
he director of this

office,
C

hristian
A

.
H

erter,
Jr.,

chairs
a

C
om

m
ittee on International E

nvironm
ental

A
ffairs,

w
hich

includes
representatives

of
m

ore than a dozen Federal agencies w
ith

environm
ental interests abroad.

W
hy does the U

nited States place such a
high prem

ium
 on international cooperation

in the environm
ent field? First, w

e share the
concern of m

any nations that the grow
ing

pollution of the oceans, the land, and the
atm

osphere m
ay,

if
not

controlled,
lead

eventually
to

disastrous consequences
for

people everyw
here. Second, w

e recognize the
inability of any nation, by itself, to deal ef-
fectively

w
ith

global
pollution

problem
s.



T
hird, as a m

ajor trading pow
er w

ith costly
dom

estic controls on industrial pollution, w
e

have a strong interest in harm
onizing such

controls internationally, lest A
m

erican firm
s

be put under a com
petitive handicap.

A
t a m

ajor source of developm
ent aid to

low
-incom

e countries, w
e have an interest in

providing these countries w
ith the inform

a-
tion they m

ay require to plan their develop-
m

ent in w
ays that are environm

entally sound.
T

hrough exchanges
of

inform
ation w

e
stand to learn m

uch about valuable environ-
m

ental techniques developed abroad, as others
w

ill benefit from
 our experience.

C
onversely, as a leader in the technology

of environm
ental m

onitoriag and control,
w

e can
expect

to
sell

abroad increasing
am

ounts of equipm
ent and technical advice

for pollution control and m
onitoring, and

resource conservation.
O

ther nations could m
ake lists

of their
ow

n interests in environm
ental quality. B

ut,
as President N

ixon has observed, the som
e-

tim
es differing interests of nations in global

technological problem
s are of far less im

port
than "our shared and transcendent interests
in the livability of our com

m
on hom

e, the
E

arth." T
he safeguarding

of
that

shared
interest is the goal of w

orld environm
ental

action. A
nd perhaps the experience of col-

laboration in that case w
ill serve also

to
strengthen the aw

areness of all nations of
their

underlying
com

m
unity

of
interests

w
hich is the ultim

ate basis for international
peace.

U
.S

. A
G

E
N

C
IE

S
 W

IT
H

R
E

S
P

O
N

S
IB

ILIT
Y

 IN
 T

H
E

E
N

V
IR

O
N

M
E

N
T

 F
IE

LD
T

he O
ffice of E

nvironm
ental A

ffairs
(SC

l/E
N

) is a part of the B
ureau of

International Scientific and T
echnologi-

cal A
ffairs of the D

epartm
ent of State.

T
he concerns of this office are policy

guidance and coordination of U
.S. G

ov-
ernm

ent activities in the international
environm

ental sphere. W
here U

nited
N

ations environm
ental m

atters are con-
cerned the State D

epartm
ent's B

ureau
of International

O
rganization A

ffairs
also plays an im

portant role. SC
l/E

N
w

orks closely w
ith the C

ouncil of E
n-

vironm
ental Q

uality (C
E

Q
), a part of

the E
xecutive O

ffice of the President,
w

hich is charged w
ith coordinating all

environm
ental quality program

s of the
U

.S. G
overnm

ent. It also m
aintains close

liaison
w

ith the E
nvironm

ental Pro-
tection A

gency (E
PA

), w
hich has im

-
portant bilateral program

s w
ith other

governm
ents and provides expertise in

connection w
ith m

any U
.S. G

overnm
ent

m
ultilateral

activities
(e.g.,

C
C

M
S).

M
any other governm

ent agencies, ac-
cording to their areas of responsibility,
are also active in the international en-
vironm

ental
field. T

hey provide
the

technical expertise to support bilateral
and

m
ultilateral

environm
ental

pro-
gram

s.
T

hese include:
the

N
ational

A
tm

ospheric and O
ceanic A

dm
inistra-

tion; the D
epartm

ent of H
ousing and

U
rban D

evelopm
ent; the D

epartm
ent of

H
ealth, E

ducation, and W
elfare; and

the D
epartm

ents of T
ransportation and

the Interior.

5
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T
IO

N

T
here is

probably no ideal w
ay to or.

ganize environm
ental protection w

ithin the
broad stream

 of international cooperation. It
is not so m

ucn a distinct sector of hum
an

activity as it is a pervasive dim
ension w

hich
intersects w

ith every activity, old or new
, in

w
hich m

an and nature m
eet. T

1,ere is scarcely
an international agencyw

hether 1.4 field be
agriculture or aviation,

trade or nuclear
energyw

hose activities do not im
pinge on

environm
ental quality. T

o centralize all en-
vironm

ental activities w
ould thus be im

pos-
sible, but coordination am

ong them
 is badly.

neededand, as w
e shall see, steps have been

taken to pro%
 ide it.

ii
4

Industrial w
aste disposal into the G

reat Lakes, such
as taconite residue show

n here entering Lake
S

uperior at S
ilver R

ay, M
innesota, is am

ong the
m

any concerns o/ the International loin:
C

om
m

ission.
P

hoto courtesy of the U
.S

. E
nvironm

ental
P

rotection A
gency

B
ILA

T
E

R
A

L A
R

R
A

N
G

E
M

E
N

T
S

For m
any years the U

nited States has
w

orked w
ith

its continental neighbors in
joint m

anagem
ent of shared resources. T

he
m

ost extensive arrangem
ent for this purpose

is
the U

nited
States.C

.anada International
Joint

C
om

m
ission,

established
under

the
B

oundary W
aters T

reaty of 1909. T
hat body

is now
 increasingly responsible for m

ajor en-
vironm

ental activities affecting the tw
o gov-

ernm
ents,

particularly
for

recom
m

ending
m

easuresto im
prove the quality of the w

aters
of the G

reat L
akes. T

he U
nited States is also

a party to a treaty w
ith M

exico concerning
the sharing of w

ater from
 the C

olorado R
iver

and the R
io G

rande--a m
ajor concern in our

relationd w
ith that nation.

In the past few
 years the U

nited States has
joined in a variety of bilateral environm

ental
efforts, great and sm

all, w
ith other nations

directed prim
arily to the acquisition and

sharing of environm
ental know

ledge through
joint research and technical exchanges. T

he
m

ost farreaching
of

these
is

the
U

.S.-
U

.S.S.R
.

environm
ental cooperation

agree-
m

ent of M
ay 1972. O

ther environm
ental ex-

change and research program
s are under

w
ay or under discussion w

ith countries in
every region of the w

orld.

R
E

G
IO

N
A

L O
R

G
A

N
IZ

A
T

IO
N

S
A

 grow
ing part in the w

orld's environ-
m

ental affairs is being played by longstand
ing regional organizations of governm

ents,



especially those in the m
ore highly incius

trialized w
orld. A

m
ong these are the 23-

m
em

ber O
rganization

or E
conom

ic C
oop.

eration and D
evelopm

ent (O
E

C
D

), the 15.
m

em
ber N

orth A
tlantic T

reaty O
rganization

(N
A

T
O

), and the 32m
em

ber U
.N

. E
conom

ic
C

om
m

iss;on for E
urope (E

C
E

). T
he U

nited
States is a m

em
ber of all these organizations.

In addition, environm
ental cooperation is on

the agenda of the C
onference on Sesairity

and C
ooperation in E

urope (C
SC

E
), ached.

uled to convene in July 1973,
T

he first of these regional efforts to be
organized

(N
ovem

ber 1%
9) w

as N
A

T
O

's
C

om
m

ittee on the C
hallenges of M

odern So-
ciety (C

C
M

S). It w
as established

to "im
-

prove ... the exchange of view
s and experi

ence am
ong the A

llied countries in the task of
creating a better environm

ent for their so.
cieties and to consider specific problem

s of
the hum

an environm
ent w

ith the deliberate
objective of stim

ulating action by m
em

ber
governm

ents." T
his initiative stem

m
ed from

a
proposal by President

N
ixon,

on
the

occasion
of N

A
T

O
's 20th anniversary, to

create, w
ithin the A

tlantic alliance "a social
dim

ension, to deal w
ith our concern for the

quality of life
in

this final third of the
tw

entieth century." In
its

first three years
C

C
M

S has launched m
ore than a dozen

projects on the environm
ental problem

s aris
ing from

 industrialization and techniques for
solving them

.
T

he E
C

E
 environm

ental effort is
in the

hands of a group callc: "Senior A
dvisers to

E
C

E
 G

overnm
ents on E

nvironm
ental Prob.

lem
s," created in 1971 w

hen a m
ajor E

C
E

environm
ental

sym
posium

W
A

S
held

in
Prague. Stalled for tw

o years by E
astW

est
differences over the status of the G

erm
an

D
em

ocratic R
epublic,

the Senior A
dvisers

held their first m
eeting in A

pril 1973. It is
hoped that they w

ill focus on practical en-
vironm

ental problem
s of the region, such as

pollution of the B
altic and B

lack Seas.
In 1970 the O

E
C

D
 form

ally entered' the
environm

ental field by converting its C
om

-
m

ittee
for

R
esearch

C
ooperation

(w
hich,

over its 10.year life, had published t
am

ber
of studies in w

ater pollution, sew
age tech-

nology, and urban transport)
into a new

E
nvironm

ent C
om

m
ittee. Its em

phasis is on
the internatiunat econom

ic and trade im
pli

cations of environm
ental policies and actions

of m
em

ber countries. O
E

C
D

's w
ork in this

field is m
ore extensive than that of any other

international body.
E

urope's
environm

ental
problem

s
have

provided the im
pulse to joint efforts by such

other regional groups as the E
uropean E

co.
nom

ic C
om

m
unity (C

om
m

on M
arket), the

C
ouncil of E

urope, and in E
astern E

urope
the C

ouncil for M
utuel E

conom
ic A

ssistance
(C

M
E

A
). N

ations belonging to the N
ortheast

A
tlantic Fisheries C

onvention signed a con.
"ention at O

slo in 1972 im
posing strict con

trots on the dum
ping of w

astes in interna.

tonal w
aters in the region. A

nd the industrial
7

nations of the w
estern M

editerranean have
initiated planning for a joint cleanup and
m

aintenance of that highly polluted inland
sea.B

eginnings of regional environm
ental co-

operation have also appeared in the less-
developed regions of the w

orld, w
hose envi-

ronm
ental problem

s are often different from
those of the developed countries. A

m
ong the

bodies involved are the U
.N

. R
egional E

co.
nom

ic
C

om
m

issions
for

L
atin

A
m

erica
(E

C
L

A
), A

sia and the Far E
ast (E

C
A

FE
),

and A
frica (E

C
A

), as w
ell as the U

.N
. re-

gional office in B
eirut.

O
ne aspect of the C

C
M

S
 R

oad S
afety P

roject is to
develop experim

ental safety vehicles, such as this
one built by the A

m
erican M

achine and F
oundry C

o.



ort.
1

C
hristian A

. H
erter, Ir., ..

S
ecretary of S

tate for E
r

(left), R
ussell E

. T
rain;

on E
nvironm

ental Q
uality

S
trong, S

ecretary G
ene; ai

on the H
um

an E
nvironm

:
the conference proceedings.

rl A
ssistant to the

nental A
ffairs

-nan of
the C

ouncil
and M

aurice
U

.N
. C

onference
during

a
break in

T
H

E
 W

O
R

LD
 A

N
D

 T
H

E
U

N
IT

E
D

 N
A

T
IO

N
S

 S
Y

S
T

E
M

A
t the global level, there is a profusion

of diverse environm
ental activities; but the

w
ork -'f integrating and coordinating these

activ..ies has just begun.
T

here is scarcely a specialized agency in
the U

.N
. system

 w
hich has not in recent years

turned som
e part of its attention to environ-

m
ental concerns. W

hen a U
.S. G

overnm
ent

study in 1970 suggested 45 possible environ-
m

ental
projects

for
global cooperation

ranging from
 atm

ospheric research to re
source conservationit w

as able to report
that significant w

ork in m
any of the areas

w
as already under w

ay in existing agencies,
prim

arily those of the U
nited N

ations.
In addition, this w

orldw
ide environm

ental
effort has begun to be reinforced by a grow

-
ing body of international environm

ental law
including global treaties dealing w

ith as-
pects

of
m

arine
pollution,

protection
of

endangered species,
preservation of m

onu-
m

ents and scenic treasures, etc.
T

he im
portant m

issing ingredients in this
picture have been clear priorities and overall
coordination. For a grow

ing num
ber of gov-

ernm
ents and citizens, increasingly conscious

of the unity of our vulnerable planet,
it

seem
ed essential that a, w

ay be found for the
w

orld's environm
ental problem

s to be view
ed

and dealt w
ith as a w

hole. T
o this end there

w
as convened in Stockholm

 in June 1972,
after three years of intensive preparation,

the first U
.N

. C
onference on the H

um
an E

n-
vironm

ent.
T

he conference w
as w

idely acclaim
ed as

an extraordinary success. A
ttended by 113

governm
ents, including every m

ajor pow
er

except the Soviet U
nion,* it adopted three

docum
ents of great im

portance:
A

 D
eclaration on H

um
an E

nvironm
ent,

containing key principles
of international

law
 on the responsibilities of states regard-

ing the environm
ent.

A
n "action plan" containing 109 recom

-
m

endations, addressed to governm
ents and

international
organizations,

for w
orldw

ide
action on an im

m
ense range of environm

ental
subjects such as controlling m

arine pollution,
m

onitoring the global atm
osphere, saving

endangered species, and training environ-
m

ental experts.
A

 recom
m

endation,
soon

afterw
ard

adopted by the U
.N

. G
eneral A

ssem
bly, to

establish a U
nited N

ations E
nvironm

ent Pro-
gra -nd an E

nvironm
ent Fund. T

hus, there
w

as created the first w
orld center to prom

ote
and coordinate the w

hole range of interna-
tional environm

ental action.
T

he need for such a center had long been
clear to students of the U

nited N
ations sys-

° T
he Soviet U

nion and several of its allies refused
to attend because of disagreem

ent over the status of
the G

erm
an D

em
ocratic R

epublic (G
.D

.R
.). H

ow
ever,

they follow
ed the preparations and proceedings close.

ly, and the Soviet U
nion, as w

ell as the G
.D

.R
.,

C
zechoslovakia, and Poland, w

ere elected to the new
G

overning C
ouncil for the E

nvironm
ent.



tern. T
his system

 em
braces, in addition to

the U
.N

. proper, m
ore than a dozen special.

ized and econom
ic, agencies, each w

ith its
ow

n policym
aking body and each com

m
and-

ing an im
pressive

international
array

of
expert talent in

its
area

of com
petence:

health,
food

and
agriculture,

education-
science-culture, labor, trade, ocean shipping,
aviation, w

eather, telecom
m

unications, atom
ic

energy, developm
ent aid, etc. A

lthough m
a-

chinery has long existed to coordinate their
activities,

it has never w
orked w

ell. T
his

segm
entation of effort, necessary as it is for

m
any purposes, becom

es an obstacle w
hen

needs arise that cut across old jurisdictional
lines. Such a need is environm

ental protec-
tion.T

he U
.N

. E
nvironm

ent Program
 (U

N
E

P)
and the E

nvironm
ent Fund cam

e into being
on January 1, 1973. M

aurice Strong of C
an-

ada, the Secretary G
eneral and guiding spirit

of the Stockholm
 conference, w

as elected by
the U

.N
. G

eneral A
ssem

bly to be the first
E

xecutive D
irector of U

N
E

P. H
e and his

sm
all E

nvironm
ent Secretariat staff w

ill be
headquartered

in
N

airobi,
K

enya.
Policy

guidance w
ill be provided by a 58-nation

G
overning C

ouncil, w
hose first session took

place June 12.22 in G
eneva.

T
he E

nvironm
ent Fundfirst proposed by

President N
ixon, w

ho suggested an
initial

8100 m
illion in "startup assistance" for the

first
five yearsbegan in

early
1973 to

receive voluntary contributions pledged by
m

em
ber governm

ents. T
he U

nited States has

indicated its readinesssubject to congres-
sional actionto contribute 40 percent of the
five-year

total on a m
atching basis. T

he
Fund w

ill finance, w
holly or in part, all new

environm
ental

initiatives
w

ithin
the U

.N
.

system
.

A
 key feature of the new

 organizational
structure is an E

nvironm
ental C

oordinating
B

oard. C
haired by the U

N
E

P E
xecutive D

i-
rector, it includes ranking officials from

 the
secretariats of all

the specialized agencies
and other U

.N
. bodies concerned in the im

-
plem

entation
of

environm
ental

program
s.

T
he U

.N
. resolution creating this m

achinery
adds an appeal to governm

ents "to ensure
that appropriate national institutions shall
be entrusted w

ith the coordination of envi-
ronm

ental action, both national and inter-
national."A

C
T

IV
IT

IE
S

 O
F

 N
O

N
-

G
O

V
E

R
N

M
E

N
T

A
L O

R
G

A
N

IZ
A

T
IO

N
S

O
ne im

portant aspect of U
N

E
P

's coordi-
nating role is "to secure the effective coop-
eration of, and contribution from

, the rele-
vant scientific and other professional com

-
m

unities from
 all parts of the w

orld." In
so doing it w

ill seek advice from
 the Inter-

national
C

ouncil
of

Scientific
U

nions
(IC

SU
)

and
its

Scientific C
om

m
ittee on

Problem
s on the E

nvironm
ent (SC

O
PE

).
T

his com
m

ittee has becom
e a m

ajor w
orld

focal point for interdisciplinary research in
environm

ental sciences.

In addition to the scientific com
m

unity,
m

any other nongovernm
ental bodies

con-
tribute to various phases of the w

orld envi-
ronm

ental effort. Som
e, like the International

U
nion for the C

onservation of N
ature and

N
atural R

esources and the W
orld W

ildlife
Fund, are recognized by the U

nited N
ations

and m
any governm

ents for their expertise in
particular environm

ental
fields.

Som
e are

business and industry groups, such as the
International C

ham
ber of C

om
m

erce, w
hich

has m
ade valuable studies on the linkage be-

tw
een environm

ental protection and interna-
tional trade and investm

ent. M
any are public

interest
organizat;ons, claim

ing no special
environm

ental expertise but deeply interested
as good citizen groups in advancing the
cause through public education. T

heir activi-
ties, as w

ell as those of the press, other
inform

ation m
edia, and educators, have con-

tributed m
ightily to the launching of the

international environm
ental m

ovem
ent.

It w
ill take tim

e to sort out and coordinate
all the international bodies now

 active in
the area of environm

ental quality. W
hether

U
N

E
P as now

 constituted can do the job
w

hether
its

efforts
w

ill
receive

sufficient
backing from

 governm
entsrem

ains to be
seen. It is a pioneering step tow

ard rational
m

anagem
ent of the w

orld environm
ent, and

the w
ide backing for its creation is a good

augury.

tr
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C

hapter III
E

N
V

IR
O

N
M

E
N

T
A

L
K

N
O

W
LE

D
G

E
P

rerequisite
to A

ction

If the interactions of m
odern m

an w
ith

his environm
ent are to be properly m

anaged,
a vital prerequisite is know

ledge. So urgently
do nations today feel the need for environ-
m

ental know
ledge of all kinds, and for better

m
eans of acquiring it and putting it to w

ork
w

here it is needed, that know
ledgeoriented

program
s m

ake up the great body of current
international environm

ental activities.
T

he need for environm
ental know

ledge is
of several kinds. R

esearch, basic and applied,
is needed to supply know

ledge that today does
not exist. B

etter inform
ation exchange proc-

esses are required
to locate existing data

and deliver it w
hen and w

here it is needed.
E

nvironm
ental m

onitoring is needed for tw
o

purposes: to provide the continuous "infor-
m

ation feedback" essential to
all environ-

m
ental m

anagem
ent system

s and
to

help
scientists

and decisionm
akers

identify
the

w
orld's

em
erging

environm
ental

problem
.

T
raining and education program

s are needed
to im

part environm
ental learning and spe-

cialized skills to technicians, decisionm
akers,

and the general public.

R
E

S
E

A
R

C
H

 A
N

D
 IN

F
O

R
M

A
T

IO
N

E
X

C
H

A
N

G
E

W
hen governm

ents feel the need for m
ore

know
ledge to guide them

 in a task of envi-

ronm
ental control, it m

atters R
tt le to them

w
hether enlightenm

ent com
e:

fresh from
the laboratory or from

 a dusty library shelf
in L

eningrad or C
am

bridge. T
hus, environ-

m
ental research and exchange of environ-

m
ental inform

ationalthough the organiza-
tion of them

 is in m
any respects separate

can be considered here together.

B
ilateral A

ctivities
Som

e of the m
ost im

portant cooperation
in fostering and exchanging scientific know

l-
edge takes place at the bilateral level. T

his is
em

inently true of the m
ost com

prehensive
bilateral environm

ental agreem
ent yet m

ade
the A

greem
ent on C

ooperation in the Field
of E

nvironm
ental Protection, signed by Pres-

ident N
ixon and Soviet President Podgorny

in M
oscow

 in M
ay 1972.

Four m
onths after the signing,

a U
.S.

delegation,
chaired by

R
ussell

E
.

T
rain

(C
hairm

an of the C
ouncil on E

nvironm
ental

Q
uality), visited the Soviet U

nion, toured
the Irkutsk-L

ake B
aikal area and the Y

akut
R

epublicboth areas of unusual environ-
m

ental interest seldom
 seen by A

m
ericans

and w
orked out a program

 of 30 projects in
11 agreed subject areas. D

etailed plans for
the first of these, dealing w

ith conservation
of plants and w

ildlife, w
ere settled in January

1973 for im
plem

entation during the year. In
M

arch, tw
o additional projects w

ere blue-
printed; one deals w

ith w
ater pollution con-

trol in L
akes B

aikal, T
ahoe, and Superior, as

w
ell as in selected industrial river basins; the



President N
ixon and Soviet President N

ikolai Podgorny sign the A
greem

ent on C
ooperation in the Field of

E
nvironm

ental Protection in M
oscow

 in M
ay 1972.

V
rY

, 41.,4
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Pesticide pollution is becom
ing one of the w

orld's m
ajor environm

ental problem
s. T

his scientist is conducting
chem

ical research to identify pesticide residues for the U
.S. E

nvironm
ental Protection A

gency.
Photo courtesy of the U

.B
. E

nvironm
ents' Protection A

gency

other concerns control technology for sta-
tionary and transportation sources of air
pollution.

Projects in other m
ajor fields are sched-

uled to begin soon. T
hey include m

eropoli-
tan air pollution in St. L

ouis and L
erongrad;

industrial air pollution control; reduction of
pollution from

 transportation;
agricultural

pest control; feedlot pollution; w
ind erosion;

effects of pollutants on forests and crops;
planning for environm

ental quality in A
t-

lanta, San Francisco, and L
eningrad; design

of new
 com

m
unities; construction and w

aste
disposal in perm

afrost areas; pipeline trans-
port through perm

afrost; tundra ecosystem
s;

parks and other reserved areas,
including

Y
ellow

stone and the C
aucasian State Pre-

serve; prevention and cleanup of oil dis-
charges in the m

arine environm
ent; effects

of pollutants on m
arine organism

s; biological
and genetic effects of pollutants on m

an;
effects of pollutants on clim

ate and system
s

for m
onitoring and assessing them

; coopera-
tion in research on polar ice; clim

atic effects
of upper atm

osphere contam
ination; earth.

quake
prediction;

integration
of

U
.S. -

U
.S.S.R

. tsunam
i (Pacific tidal w

ave) w
arn-

ing system
s; and com

parison of legal and
adm

inistrative
system

s
for

environm
ental

protection. In addition, a sym
posium

 sched-
uled

for
Septem

ber
1973

w
ill

exam
ine

m
ethods of setting standards on pollutior,

discharge.; and environm
ental disruptions in

order to protect the biosphere as a w
hole.

T
his unique agreem

ent cam
e about as a



constructive response to an unusual situation:
tw

o m
ajor industrial pow

ers, separated by a
long history of political tension, now

 desir-
ing to w

ork together on m
atters of com

m
on

interest. B
oth sides have im

pressive scientific
and technical capabilities and can learn m

uch
from

 each other. In fact, the w
hole w

orld
stands to benefit, for the tw

o parties have
agreedin keeping w

ith
usual A

m
erican

policyto share the results of their coop-
eration w

ith others.
C

onspicuous am
ong our

other
bilateral

environm
ental

know
ledge

program
s

is
a

longstanding arrangem
ent w

ith Japan, the
w

orld's third largest econom
y and in recent

years its
fastest grow

ingin pollution as
w

ell as in industrial output. T
he U

.S.Japan
program

 received a stim
ulus in the sum

m
er

of 1970 as a result of serious air pollution
em

ergencies in cities in both countries. It
now

 includes projects on air and w
ater pollu-

tion,
solid w

aste m
anagem

ent, autom
obile

em
ission

controls,
and advanced

sew
age

treatm
ent. A

 further broadening of the agree-
m

ent has recently been under discussion.
A

ltogether, agencies of the 'U
.S. G

overn.
m

ent have engaged in recent years in bi-
lateral environm

ental know
ledge program

s
involving m

ore than 50 nations in every
region of the w

orld. A
 recent addition to the

list is the People's R
epublic of C

hina, w
hose

program
 of

bilateral
exchanges w

ith
the

U
nited States includes visiting

delegations
from

 C
hina to study U

.S. w
ater conservation

and nonchem
ical m

ethods of pest control.

T
he six m

ajor autornobileroducing N
A

T
O

 nations sign a m
em

orandum
. of understanding on clean engine

developm
ent in 1972 at B

russels. R
obert F

ri, D
eputy A

dm
inistrator of the E

nvironm
ental P

rotection A
gency,

signed for the U
nited S

tates. A
t extrem

e right is R
ussell E

. T
rain, C

hairm
an of the C

ouncil on
E

nvironm
enta: Q

uality and U
.S

. B
-presentative to C

C
M

S
.

R
egional A

ctivities
G

enerating and exchanging environm
ental

know
ledge, w

ith a view
 to com

m
on action, is

the m
ajor em

phasis of N
A

T
O

's C
om

m
ittee

on the C
hallenges of M

odern Society and of
the O

E
C

D
 E

nvironm
ent C

om
m

ittee. Som
e

idea of the scope of their w
ork in this area

can be gathered from
 a few

 of the activities
in w

hich they have been engaged.
In the field of m

otor vehicles, C
C

M
S has

been prom
oting developm

ent of "clean en-
gine" technology since 1971, w

hen experts
from

 11 nations held a conference on electri-
cal, gas turbine, hot air, and other advanced
system

s. In late 1972 six N
A

T
O

 autom
obile-

producing nations signed a m
em

orandum
 to

prom
ote closer

collaboration in this area.
O

E
C

D
 has created an "ad hoc group on the

im
pact of the m

otor vehicle on the environ-
m

ent" to study autom
otive noise and exhausts

and the econom
ics and technology of control.

In the field of air pollution, C
C

M
S has

launched technical studies of urD
an air qual-

ity problem
s in Frankfurt, A

nkara, and St.
L

ouis. O
E

C
D

 is engaged in a series of cost
benefit studies on controlling air pollution
from

 pow
er plants

and
other

stationary
sources; fluoride pollution from

 the alum
i-

num
, iron, and fertilizer industries; long-

distance transport of sulphur pollution; and
statistical m

odeling for long-term
 air pollu-

tion forecasting.

13
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E
ll kld

Y
1

V
C

,

L
aunched in D

ecem
ber 1963, this T

iros V
III m

eteorological satellite orbits the E
arth once every 115 m

inutes
at

an altitude ol 790 nautical m
iles. O

ne of 21 U
.S

.launched m
eteorological satellites, T

iros V
iii transm

iu
cloud.cover photographs to thousands of receiving stations w

orldw
ide.

Photo courtesy of N
A

SA

In the field of
w

ater pollution,
C

C
M

S has
projects underw

ay on inland w
ater quality

m
anagem

ent (C
anada) and advanced m

unici-
pal w

aste w
ater treatm

ent (U
nited K

ingdom
).

O
E

C
D

 has been studying
techniques and

costs of pollution control in the pulp unil
psper industry, eutrophication (exhaustion of
available oxygen) in fresh w

ater and pro-
gram

s to
control

it,
recycling of polluted

w
ater, and the im

pact of rising pollution on
international river m

anagem
ent system

s.
In the field

of the
urban environm

ent,
C

C
M

S joined in a conference in Indianapolis
in M

ay 1971, called by the U
nited States

on the them
e "Innovation in the C

ities."
Several new

 C
C

M
S projects resulted, includ

ing one on advanced health care and one on
w

ays to m
odernize and expedite urban trans.

portation. T
he O

E
C

D
 "urban environm

ent
sector group," now

 tw
o years old, is engaged

in an am
bitious study program

 covering
w

ays of controlling the environm
ental im

pact
of urban grow

th, effects of investm
ent in

urban transportation,
and im

proved tech-
niques of urban planning and m

anagem
ent.

G
lobal A

ctivities
A

t the w
orld level, the acquisition and

exchange of environm
ental know

ledge has
been fostered for years by a num

ber of U
.N

.
agencies and the scientific com

m
unity. Som

e
m

ajor instances:
T

he W
orld W

eather W
atch, inaugurated

in 1967 by the W
orld M

eteorological O
r-



ganization (W
M

O
), uses w

eather satellites
and other advanced technology to im

prove
w

eather observation and forecasting. T
his

later led to a G
lobal A

tm
ospheric R

esearch
Program

 (G
A

R
P) to study basic proc-

eues of global w
eather form

ation.
A

 L
ong -term

 and E
xpanded Program

of
O

cean
E

xploration
and

R
esearch

(L
E

PO
R

), coordinated by the Intergov-
ernm

ental O
ceanographic C

om
m

ission un-
der the auspices of the U

.N
. E

ducational,
Scientific

and
C

ultural
O

rganization
(U

N
E

SC
O

), has been supplem
ented by a

G
lobal Investigation of Pollution in the

M
arine E

nvironm
ent (G

IPM
E

) involving
several U

.N
. specialized agencies and non-

governm
ental scientific bodies.

A
n International H

ydrological D
ecade,

under U
N

E
SC

O
 auspices, has been under

w
ay since 1965 to coordinate research on

conservation of w
ater resources.

A
s one upshot of a 1968 U

N
E

SC
O

 con-
ference of scientists on "rational use and
conservation of the resources of the bio-
sphere," that specialized agency launched
in 1970 a w

ide-ranging international scien-
tific research program

 on "M
an and B

in-
sphere" (M

A
B

). Its aim
 is

to im
prove

understanding of the functioning of the
biosphere and of ; an's interactions w

ith it,
stressing those problem

s
(chiefly

terres-
trial)

not
covered by

other
on-going

research.
B

acking up such efforts by intergovern-
m

ental bodies are the w
orld's nongovernm

ent-

al scientific resources represented chiefly by
SC

O
PE

, w
hich in addition carries on its ow

n
research program

 in
other

key environ-
m

ental areas such as energy.
For all these research and inform

ation
efforts, it is the U

.N
. E

nvironm
ent Program

itself that m
ust be the w

orld's focal point.
It has been given a direct coordinating re-
sponsibility for those parts of the total re-
search effort that are carried on w

ithin the
U

.N
. system

. In addition, one of U
N

E
P's

first priorities is to speed the creation of a
key facility recom

m
ended by the Stockholm

conference: an "international referral serv-
ice" for sources of environm

ental inform
a-

tion. T
his service, a com

pact unit using ad-
vanced com

puters located in G
eneva, w

ill be
designed to direct inquiries from

 governm
ents

and other institutions on any environm
ental

question to the best existing sources of in-
form

ation w
herever they m

ay be. It w
ill be

a global sw
itching point for putting the right

environm
ental know

ledge in the right place
at the right tim

e.

G
LO

B
A

L M
O

N
IT

O
R

IN
G

E
nvironm

ental m
onitoring provides a con-

tinuous "readout" of data on environm
ental

changes and trends, a type of inform
ation

essential
to

environm
ental

control.
L

ocal
w

ater supplies m
ust be continuously m

oni-
tored to detect and counteract any rise in
concentrations of pollutants that could en-
danger

health.
M

onitoring
of

m
ajor

air
pollutants has becom

e a routine function of

N
ew

 Y
ork C

ity under sm
og in January 1940.

Fairchild A
erial surrey
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governm

ent in cities and signals em
ergencies

that require a shutdow
n of pollution sources.

E
nvironm

ental
m

onii:oring
w

ill
increas-

ingly perform
 these functions at the inter-

national scene. W
herever an international

environm
ental control system

 is contem
plated,

for exam
ple to control pollution of the seas,

provision m
ust be m

ade for m
onitoring in

order to assure com
pliance and continuously

assess results.
B

ut m
onitoring also serves a longerrange

use. L
ong after today's data on air pollution

in L
os A

ngeles or T
okyo have been forgotten

by the authorities responsible for pollution
alerts, this and sim

ilar inform
ation w

ill be
part of a

vastly
larger, m

ore perm
anent

m
osaic of know

ledge. Scientists the w
orld

over w
ill have at their disposal the long-term

,
yearby-year trends in air, w

ater, and terres-
trial pollution from

 every ocean and con-
tinent;

w
ill

correlate
these

trends
w

ith
trends in m

an's technological activity; and
w

ill study their effects on the E
arth's natural

processes, on its living species, and on m
an

him
self. M

onitoring data are in this sense
essential raw

 m
aterial for basic

environ-
m

ental researchleading in turn
to new

aw
areness of w

hat future controls w
ill be

needed.
T

he m
onitoring program

 recom
m

ended at
Stockholm

 w
ill em

brace m
ajor system

s to
keep w

atch over the atm
osphere, the oceans,

terrestrial
ecosystem

s, hum
an health, and

food. Som
e parts of these system

s already
exist, but they m

ust be augm
ented and co-

ordinated. A
 w

orld ocean m
onitoring net-

w
ork w

ill have to be built, based partly on
the Intergovernm

ental G
lobal O

cean Station
Syitem

 (IG
O

SS) recently created as a tool
for basic oceanographic research. A

 w
orld

system
 of 100 atm

ospheric m
onitoring sta-

tions and 10 baseline stations to m
easure

long-term
 global trends is being planned by

the
W

orld
M

eteorological
O

rganization.
Such system

s are expected to receive finan-
cial support from

 the U
.N

. E
nvironm

ent
Fund.

In som
e fields, such as m

arine pollution
and crop diseases, m

onitoring system
s are

expected to use the m
ost advanced rem

ote-
sensing technology, such as E

arth R
esources

T
echnology Satellites (E

R
T

S), the first ex-
perim

ental m
odel of w

hich, launched by the
U

nited States in 1972, has already yielded
im

pressive results.

T
R

A
IN

IN
G

 A
N

D
 E

D
U

C
A

T
IO

N
M

E
M

O
.

In
the

final
environm

ental
know

ledge
functioneducation and trainingthe nor-
m

al level of action is local or national; but
international efforts are an essential supple-
m

ent, especially for developing countries.
For som

e environm
ental specialties, such

as industrial w
ater pollution control and bio-

logical pest control, experts in m
ost develop-

ing countries are few
 or nonexistent. E

qually
im

portant, those w
ho m

ake m
ajor econom

ic
decisions in governm

ent or industry m
ust

acquire sufficient background to help them
perceive the environm

ental im
plications of

their w
ork. M

ost broadly of all, the people
as a w

hole need to absorb the basic environ-
m

ental facts and concepts in their educational
system

 and through the public m
edia.

T
he breadth of these needspresent and

futureis reflected in the num
ber and variety

of the recom
m

endations on training and edu-
cation

that em
erged from

 the
Stockholm

conference. T
raining w

as recom
m

ended for
nationals of developing countries in environ-
m

ental planning in rural areas; w
ildlife m

an-
agem

ent, nutrition, and parks; tropical m
a-

rine studies: planning and m
anagem

ent of
hum

an settlem
ents and all aspects of pollu-

tion
research,

m
onitoring,

and
control.

T
here w

as a special call for establishm
ent of

regional environm
ental training facilities and

for training in how
 to

integrate environ-
m

ental values into developm
ent planning.

T
he Stockholm

 conference brought forth



proposals also on environm
ental education

for the general public, "in echool and out of
school." T

o prom
ote public involvem

ent in
the cause, an annual W

orld E
nvironm

ent
D

ay w
as proclaim

ed by the U
.N

. G
eneral

A
ssem

bly in 1972. T
he day is June 5, the

anniversary of the convening of the Stock-
holm

 conference.
O

ne international agency, U
N

E
SC

O
, plans

to
prom

ote
international

environm
ental

training as part of its "M
an and B

iosphere"
(M

A
B

) program
. Y

ear-long interdisciplinary
courses in m

ajor environm
ental fields are pro-

posedto serve
the m

anpow
er needs of

M
A

B
 research and to increase environm

en-
tally skilled m

anpow
er in developing coun-

tries. In addition, U
N

E
SC

O
's education pro-

gram
s w

ill seek to help schools form
ulate

better environm
ental curricula.

A
side from

 the w
ork of

international
agencies, m

uch environm
ental training and

education for developing countries w
ill un-

doubtedly take place bilaterally. For exam
ple,

a 10w
eek experim

ental course in "E
nviron-

m
ental A

spects of Industrial D
evelopm

ent"
w

as given in JanuaryA
pril 1973 at the U

ni
versity

of N
orth C

arolina at C
hapel H

ill,
under the sponsorship of the U

.S. A
gency for

International D
evelopm

ent (A
ID

) and the
U

.N
. Industrial D

evelopm
ent O

rganisation
(U

N
ID

O
). T

he course instructed 29 senior
policy officials from

 18 developing countries
of A

sia, A
frica, and L

atin A
m

erica.
Such training program

s as this are no
m

ore than opening skirm
ishes in a protracted

battle against environm
ental ignorance. T

o
help m

eet the expected dem
and, A

ID
 has

begun to m
aintain an inventory of environ-

m
ental training facilities in the U

nited States
w

hich can also serve the international com
-

m
unity. B

ut training of foreign nationals in
the U

nited States is not alw
ays the best solu-

tion, and an im
portant need in future years

w
ill be to expand facilitiesnational and

regionalfor environm
ental training w

ithin
the developing countries them

selves. A
 signifi-

cant part of the w
ork of the U

.N
. E

nviron-
m

ent Program
 w

ill be aim
ed at this objective.

W
A

T
C

H
IN

G
 O

V
E

R
 T

H
E

 E
A

R
T

H
T

o sum
 up the unifying aim

 of all the
environm

ental
know

ledge
functions,

the
Stockholm

 conference coined a new
 w

ord:
"E

arthw
atch." Its sim

ple prem
ise is that if

w
e w

ish to control our m
assive interactions

w
ith our environm

ent w
e m

ust know
 m

uch
better than w

e do today w
hat those inter-

actions are. O
nly then can w

e follow
 their

changes from
 day to day, im

pose w
orkable,

cost-effective
controls w

here they are
re-

quired, and keep a continuous w
atch for

other perils that m
ay em

erge. T
oday's m

ajor
international efforts to acquire and deploy
the needed know

ledge should
incalculably

strengthen our future capabilities for environ-
m

ental control.

17



18
C

hapter IV
C

LE
A

N
E

R
 O

C
E

A
N

S
A

 W
orld O

bjective

A
 principal reason for the environm

ental
interdependence of nations, as w

e have seen,
is that so m

uch of the biosphere is beyond
the sovereign jurisdiction of any nation. T

he
oceanscovering 70 percent of the planet's
surface, the teem

ing life in them
, and the

seabeds that underlie them
are a vast inter.

national com
m

ons, largely beyond the lim
its

of national jurisdiction.
E

nvironm
ental

controls in
ocean

space
have in recent years undergone rapid de.
velopm

ent. T
hree kinds of control problem

s
are discussed in this chapter: pollution from
ships, ocean dum

ping, and future exploitation
of the seabeds.

W
hat are the effects of m

arine pollution?
Som

e are all too obvious: the ruin of beaches,
the killing of large num

bers of sea and shore
birds in m

ajor crude oil spills and of fish
in fuel oil spills. Fish and shellfish heavily
polluted w

ith industrial m
ercury killed

at
least 51 people in M

inam
ata, Japan, in L

he
1950's arid caused brain dam

age to 200 m
ore.

Som
e w

idely used persistent com
pounds, of

w
hich D

D
T

 is the best know
n, concentrate in

the bodies of m
arine organism

s and are
know

n not only to inhibit reproduction in
birds and crabs but believed also to inhibit
photosynthesis in the m

icroscopic phytoplank-
ton w

hich are at the base of the m
arine food

chain.

O
nly years of further research and m

oni-
toring can shed light on the full effects of
m

an's grow
ing intrusions into the cycles of

m
arine life. B

ut enough has already been
learned to m

ake clear the urgency of better
controlsa point w

ell expressed in this state-
m

ent com
m

ended to
governm

ents by the
Stockholm

 conference:
"T

he m
arine environm

ent and all the living
organism

s w
hich it

supports are of vital
im

portance to hum
anity, and all people have

an interest in assuring that this environm
ent

is so m
anaged that its quality and resources

are not im
paired. T

his applies especially to
coastal area resources. T

he c..pacity of the
sea to assim

ilate w
astes and render them

harm
less and its ability to regenerate natural

resources are not unlim
ited. Proper m

anage.
m

ent is required and m
easures to prevent and

control m
arine pollution m

ust be regarded as
an essential elem

ent in this m
anagem

ent of
the oceans and seas and their natural re-
sources."

O
IL P

O
LLU

T
IO

N
 F

R
O

M
 S

H
IP

S
Petroleum

, usually in the form
 of crude

oil,
is the m

ost notorious of m
arine pollu-

tants. Spectacular disasters, like the spilling
of 700,000 barrels of oil from

 the stricken
tanker T

orrey C
anyon off the B

ritish coast
in 1967 and the m

ajor oil leaks from
 drilling

operations in the Santa B
arbara (C

alifornia)
C

hannel in 1969, have dram
atized a pollution

m
enace that grow

s from
 year to year.

E
stim

ates vary w
idely on annual pollution
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T
his aerial view

 show
s the tanker

T
orrey C

anyon
split in hall on S

even S
tones R

eel off Land's E
nd,

E
ngland.

W
orld W

ide Photos



Fires from
 eight leaking oil w

ells blazed for alm
ost

a m
onth off the L

ouisiana coast in early 1970
before being extinguished by dynarniters. M

ean-
w

hile, thousands of barrels of oil leaked into and
polluted G

ulf w
aters, threatening oyster beds

and fish in the area
Photo courtesy of the Federal W

ater Pollution C
ontrol

A
dm

inistration, U
.S. D

epartm
ent of the Interior

of the w
orld's seas by oil. O

ne inform
ed

estim
ate puts the figure at 5 m

illion m
etric

tons, nearly half from
 vessels and the rest

from
 runoff of w

aste crankcase and industrial
oil, refineries, and offshore drilling opera-
tions."

T
he incidence of one m

ajor cause, delib-
erate and accidental

oil
discharges from

ships (especially tankers), threatens to rise
rapidly in com

ing years as tanker loadings
continue to increase. O

ilspills from
 ships thus

becom
e a prim

e target for control.
Spectacular tanker accidents actually ac-

count for only a m
inor fraction of the prob-

lem
. M

ost spills are deliberate and routine
especially the discharge of oily w

ater ballast
and tank w

ashings from
 tankers in m

idvoyage,
accounting for about 1 m

illion tons of oil
pollution a year. It m

ay w
ell have been oil

from
 this source that T

hor H
eyerdahl and

his crew
m

ates of the fam
ous R

a expediti'n
found floating in tarry lum

ps on the open
ocean day after day as they sailed w

estw
ard

across the tropical A
tlantic in 1969.

T
he first convention aim

ed at checking this
m

enace w
as the 1954 O

il Pollution C
onven-

tion, w
hich established lim

its on the am
ount

and rate of perm
issible oil discharges and

the areas in w
hich such discharges could

T
he largest source of all, fallout of fuel exhaust

products from
 the atm

osphere, is not included in this
estim

ate.

occur. H
ow

ever, it did not adequately deal
w

ith the root of the problem
, w

hich lies in
tanker design. T

oday's tankers, once their
cargo is delivered, have only their oily cargo
tanks in w

hich to load saltw
ater ballast for

the "em
pty" return voyage. T

he oily w
ater

m
ust be discharged, and the tanks refilled

w
ith clean w

ater, before touching port.
T

he discharge of oily ballast w
ater can

be controlled in various w
ays, including the

use of "load-on-top" procedures to separate
the oil and seaw

ater during the return voyage.
H

ow
ever, the only thoroughly effective solu

L
C

D
tion is to build tankers w

ith segregated, oil-
C

N
Z

free ballast tanks. T
his is precisely the ap-

proach advocated by the U
nited States for

the new
 1973 C

onvention on the Prevention
of Pollution from

 Ships to be adopted in
O

ctober by the L
ondonbased Intergovern-

m
ental M

aritim
e C

onsultative O
rganization

(IM
C

O
). T

he m
ost significant provision un-

der discussion w
ould require segregated oil-

free ballast tanks in all new
ly built tankers

exceeding a certain tonnage levelan expense
that should be repaid m

any tim
es in cleaner

seas. For other tankers, the convention w
ould

require stricter ballasting procedures and im
-

pose stricter discharge controls.
M

eanw
hile, through a num

ber of proposed
conventions w

ritten under IM
C

O
 auspices

since the T
orrey C

anyon disaster, a start has
been m

ade on the problem
 of accidental oil

pollution from
 shipw

recks, collisions, etc.
O

ne of these is a C
onvention on Inter-

vention on the H
igh Seas in

oil pollution



disasters, conferring on a state threatened by
such a disaster near its coast the right to
take reasonable preventive actioneven to
to thu point of destroying the stricken vessel.

T
w

o farther conventions provide
inter-

national m
eans of com

pensation for oil pollu-
tion dam

age by tankers, w
hether accidental

or not. Still another w
ould regulate the ar-

rangem
ent and m

axim
um

 size of tanks in all
new

ly built tankers. T
he O

ctober 1973 IM
C

O
conference w

ill consider even m
ore stringent

preventive ship design, including a proposal
by the U

nited States that tankers utilize
double bottom

s as a m
eans of m

inim
izirg oil

discharge follow
ing strandings.

Finally, in 1972 IM
C

O
 m

em
bers negotiated

a convention m
odernizing the rules of ship

traffic
control and port safety. T

his step
should cut dow

n m
aritim

e groundings and
collisions, of w

hich 70 percent occur in or
near seaports.

D
IS

C
H

A
R

G
E

 F
R

O
M

 S
H

IP
S

 O
F

O
T

H
E

R
 H

A
R

M
F

U
L S

U
B

S
T

A
N

C
E

S
W

hile the carriage of oil at sea poses the
m

ost serious present threat to m
arine life

and coastal areas, the carriage of other nox-
ious substances by ships pose sim

ilar dangers.
Steps are being taken w

ithin IM
C

O
 to con-

trol
operational discharges from

 ships
of

harm
ful substances other than oil. T

he IM
C

O
L

egal C
om

m
ittee is devising w

ays of expand-
ing the conventions on liability and interven-
tion on the high seas to such substances. T

he
1973 Ship Pollution C

onvention w
ill include

H
undreds of thousands of gallons o/ com

m
ercial

w
aste acids, aboard this barge in giant drum

s,
pour into the Pacific O

cean som
e 10 m

iles of
the C

alifornia coast in 1970.
Photo courtesy of the C

alifornia R
egional W

ater
Q

uality C
ontrol B

oard

com
prehensive controls on chem

ical tanker
construction, carriage and release of noxious
substances, and the discharge of sew

age and
garbage.

O
cean D

um
ping

A
 quite different pollution problem

 arises
from

 the transportation of w
aste m

atter out
to sea for the express purpose of dum

ping
it. T

his m
ethod of w

aste disposal is used by
m

any countries and accounts for a significant
fraction, perhaps 10 percent, of all m

an-m
ade

pollutants entering the seas. W
orse, it includes

in addition to bulky dredge spoils and
sew

age sludgesom
e of the m

ost toxic of
all

w
astes:

highly
radioactive

m
aterials,

heavy m
etals such as m

ercury and cadm
ium

,

and an im
m

ense variety of chem
ical corn-

21

pounds w
hose effects on m

arine life are not
w

ell understood.
T

hrough the 1950's and 1960's, as urban-
industrial grow

th progressed in the w
orld's

coastlands and as land dum
ping sites began

to
fill,

ocean dum
ping steadily

increased.
In 1970 President N

ixon, on the advice of
his new

ly created C
ouncil on E

nvironm
ental

Q
uality, took note of this trend and recom

-
m

ended to the C
ongress that the U

nited States
im

pose strict
controls on ocean dum

ping
trom

 A
m

erican shores and, in addition, seek
to conclude a convention extending sim

ilar
controls w

orldw
ide. B

oth these
objectives

w
ere reached in 1972: the first w

hen the
M

arine Protection, R
esearch, and Sanctuaries,

A
ct of 1972 becam

e law
; and the second

w
hen m

ore than 30 nations (as of June 1973)
signed the C

onvention on Prevention of M
a-

rine Pollution by D
um

ping of W
astes and

O
ther M

atterbetter know
n as the O

cean
D

um
ping C

onvention. It w
as subm

itted to
the U

.S. Senate in early 1973, and hopes are
high for the early achievem

ent of the 15
ratifications necessary to bring it into force.

T
he heart of the O

cean D
um

ping C
onven-

tion is a com
m

itm
ent by governm

ents to pro-
hibit dum

ping at sea by vessels or aircraft
proceeding from

 their
territory,

or under

C
\1
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their control, of certain highly toxic sub-
stances and to perm

it dum
ping of other

m
atter only under special or general perm

its.
T

he term
 "at sea" includes external terri-

torial as w
ell at international w

aters. A
m

ong
the substances prohibited are m

ercury and
cadm

ium
, organohalogens (a large class of

persistent com
pounds such as D

D
T

), highly
radioactive w

astes, crude oil and various
petroleum

 products, persistent plastics that
float, and biological and chem

ical w
arfare

m
aterials. Special perm

its are required to
dum

p som
ew

h t less harm
ful m

aterials such
as com

pounds of arsenic, lead, copper, and
zinc. A

ll other dum
ping w

ill require a gen-
eral perm

it. A
ll "perm

it" dum
ping is to be

regulated as to substance, place, tim
e, and

quantity, w
ith a view

 to safeguarding the
m

arine environm
ent and its uses. Parties are

to inform
 each other through a central secre-

tariat on w
hat, w

here, w
hen, and how

 m
uch

is dum
ped under their authority. E

ach party
has the duty to prevent violations and punish
violators and accepts the principle of respon-
sibility for environm

ental dam
age to others

the key principle of the Stockholm
 D

eclara-
tion on the H

um
an E

nvironm
ent.

A
s scientific know

ledge of the oceans im
-

proves, the convention's lists of prohibited
and restricted item

s w
ill be revised. K

now
l-

edge on m
any such questions is constantly

evolving. W
hat happens, for exam

ple, to or-
ganic m

aterials below
 a m

ile of ocean? O
ne

clue w
as obtained by chance a few

 years ago
after a sm

all research subm
arine operated by

the W
oods H

ole O
ceanographic Institute acci-

dentally sank in 5,000 feet of w
ater and w

as
raised 10 m

onths later. T
he only casualty,

fortunately, w
as a box lunch w

hich, on re-
covery, w

as found to be untouched by decay.
From

 this the W
oods H

ole scientists deduced
that seaw

ater under the extrem
e pressure of

great depths takes m
any years to recycle or-

ganic w
astes. O

nly further research can ex-
plore

the
im

plications of such clues
for

large-scale deep-ocean dum
ping.

In
addition,

the convention encourages
parties in particularly vulnerable ocean re-
gions to

enter into
regional antidum

ping
conventions, w

ith rules that m
ay he m

ore
stringent than those of the global convention:
and parties to that convention, but ly.ng out-
side the region, are com

m
itted to act con-

sistently w
ith such regional rules. O

ne such
convention is the N

ortheast A
tlantic (O

slo)
ocean dum

ping convention of 1972.

S
E

A
B

E
D

 P
O

LLU
T

IO
N

A
s new

 environm
ents are opened up to ex-

ploration and use, they are also opened up
to pollution. A

 m
ajor case in point is the

seabed and ocean floor, a vast international

realm
 w

ith im
m

ense, but largely uncharted,
resources of m

etal and petroleum
.

It is now
 likely that before the end of the

1970's, m
etallic nodules, rich in m

anganese,
nickel, copper and cobalt, w

ill be m
ined

from
 the international seabeds at a rate of

m
illions of tons a year. R

em
ote - controlled

drilling for oil and ga' under the seabeds is
also an early prospect.

W
hen the question of peaceful use of the

international seabed w
as raised in the U

nited
N

ations in 1967, prevention of pollution and
safeguarding of .: e biological and chem

ical
balance of the oceans w

ere am
ong the princi-

ples urged by the U
nited States and other

countries. A
nd w

hen President N
ixon pro-

posed in 1970 the creation of an international
seabed regim

e to form
ulate and adm

inister
ru!.s for the orderly exploitation of this huge
realm

, he included prevention of pollution
am

ong its purposes.
T

he establishm
ent of such an international

seabed regim
e is one m

ajor project on the
agenda of a w

ide-ranging U
.N

. C
onference on

the L
aw

 of the Sea, scheduled to convene
in N

ew
 Y

ork in N
ovem

ber 1973 and to com
-

plete its w
ork in 1974 or 1975.

T
o sum

 up, the global w
ar on ocean pollu-

tion has begun prim
arily in tw

o specific sec-
tors:

oil
pollution

from
ships,

especially
tankers, and ocean dum

ping from
 the land.

M
ost of the international agreem

ents recently
negotiated in this field already have, or w

ill
probably soon have, their counterparts in
U

.S. don.estic law
. T

hus, from
 this country's



point of view
, this grow

ing body of inter-
national environm

ental law
 sim

ply extends to
other

nations standards of environm
ental

protection of the seas com
parable to those

w
hich the U

nited States is prepared to accept
for itself.

A
s noted earlier, m

ost m
an-m

ade sources
of ocean pollution lie outside the scope of
present

international
efforts.

T
he

O
cean

D
um

ping C
onvention explicitly notes the m

ost
neglected sources in its pream

ble: "dum
ping

and
discharges

through
the

atm
osphere,

rivers, estuaries, outfalls and pipelines." A
r-

,
tide I pledges the parties to "individually
and collectively prom

ote the effective control
of all sources of pollution of the m

arine
en-

vironm
ent." In principle, therefore, w

herever
dam

aging w
astes

enter
the seabe they

garbage from
 the city dum

p, fallout from
N

ew
 Y

ork's hydrocarbon sm
og,

or dirty oil
from

 autom
obile crankcasessuch pollutants

are
fit

subjects for eventual governm
ental

control if necessary to protect the quality of
the N

ving ocean. B
ut w

hich of these other
sea pollution problem

s the nations w
ill next

feet the need to tackle together, and through
w

hat m
achinery they w

ill do
so, are questions

for w
hich only

speculative answ
ers

exist
today.

M
eanw

hile,
w

hatever
progress

national
governm

ents m
ake on their ow

n in controlling
sours of air and w

ater pollution w
ill not

only serve their national environm
ental goals

but w
ill also help to reduce the pollution

burden of the oceans.
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D
ischarge from

 this sew
er treatm

ent plant enters
the S

outh P
latte R

iver near D
enver. C

olorado.
P
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O
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M
an's terrestrial habitat, although com

-
prising less than three-tenths of the E

arth's
surface, receives the first brunt of environ-
m

ental dam
age from

 cities and farm
s, m

ines
and factories. T

he m
ajor burden of control-

ling this dam
age is borne, of course, by

national governm
ents, their subdivisions, and

their citizensw
ith the international com

-
m

unity playing a secondary role.
Y

et that international role is of great and
grow

ing
im

portance.
E

lsew
here

in
these

pages m
any instances are described in w

hich
know

ledge, training, and technical aid are
shared internationally so that nations can
better m

anage environm
ental problem

s on
their ow

n soil. In other situations, such en-
vironm

ental m
anagem

ent operations are be-
ginning to be conducted at least partly at the
international

level. T
his chapter describes

four exam
ples of such activities in w

hich the
U

nited States is involved:
1. Protecting the shared w

ater and air
resources of neighboring countries, par-
ticularly in N

orth A
m

erica.
2. Prctecting m

any hundreds of living
species w

hose survival
is

threatened by
international trade.
3. Preserving genetic m

aterials of count.
less form

s of life useful to m
an, especially

plant varieties, w
hich m

ight otherw
ise be-

com
e extinct.

4. Safeguarding natural and cultural sites
of exceptional value in m

an's heritage.

N
E

A
R

 N
E

IG
H

B
O

R
S

, S
H

A
R

E
D

R
E

S
O

U
R

C
E

S
B

etw
een the U

nited States and C
anada

lies the largest single expanse of fresh w
ater

in the w
orldthe G

reat L
akes, a connected

system
 covering 94,000 square m

iles and
draining into the A

tlantic through a m
ajor

international w
aterw

ay,
the

St.
L

aw
rence

R
iver. A

n International Joint C
om

m
ission

(IJC
), com

prised of representatives of C
an-

ada and the U
nited States and created in

1909, oversees the m
aintenance and use of

this vast system
 as w

ell as of other w
aters

along the international boundary.
T

he G
reat L

akes receive a m
ajor share of

effluents
from

 the
fast-grow

ing
industrial

heartland of N
orth A

m
erica. T

he w
idely re-

ported "death" of L
ake E

rie m
ay be an

exaggeration; but the serious deterioration of
the G

reat L
akes has clearly rendered w

hole
areas unusable for sw

im
m

ing and drinking
and uninhabitable for fish.

A
 six-year study of this problem

 by the
IJC

 culm
inated in the U

nited StatesC
anadian

G
reat L

akes W
ater Q

uality A
greem

ent, signed
by President N

ixon and Prim
e M

inister
T

rudeau in A
pril 1972. It is probably the

m
ost far-reaching international w

ater pollu-
tion abatem

ent program
 ever launched. Its

longterm
 objectives are to free the G

reat
L

akes and the international part of the St.
L

aw
rence R

iver from
 toxic substances; ex-

cessive am
ounts of phosphorous nutrients;

oil, debris, and other floating pollutants; and



objectionable odors, colors, and sludge de-
posits. It prescribes strict standards and tim

e-
tables for action by each of the tw

o govern-
m

ents. In 1972, the first year of the agree-
m

ent, som
e $85 m

illion w
as spent on the U

.S.
side under its term

s. A
 binational com

m
it-

tee under the IJC
 is overseeing fulfillm

ent.
R

ecently the IJC
 initiated tw

o other im
-

portant U
.S.-C

anadian environm
ental proj-

ects. T
he tw

o countries have agreed to co-
ordinate action on w

ater quality in the area
of the St. John R

iver, w
hich flow

s for 100
m

iles along the border betw
een M

aine and
the Province of N

.:,w
 B

runsw
ick, w

hich is
threatened by pollution from

 logging, pulp
m

ills, and potato processing plants in
its

drainage area. T
he IJC

 has also m
ade a

report, published in O
ctober 1972, on air

pollution across the international boundary,
w

ith action recom
m

endations to both gov-
ernm

ents. A
ction on the U

.S. side is expected
to be adm

inistered under the C
lean A

ir A
ct.

B
etw

een the U
nited States and M

exico a
difficult w

ater resource problem
 arises w

ith
respeq to the salinity of the C

olorado R
iver

as it enters M
exico. B

y a 1944 treaty, w
hich

also deals w
ith border sanitation problem

s,
the U

nited States undertook to deliver an-
nually for use in M

exico 1.5 m
illion acre-

feet of C
olorado R

iver w
ater. T

his arrange-
m

ent w
orked until the early 1960's, w

hen a
large irrigation and drainage project up-
stream

 in A
rizona increased the salinity of

the w
aters to c level w

here M
exican farm

ers
com

plained tint they w
ere unusable. D

espite

,
"

P..

Por.;

Scientists in this N
ational rater Q

uality L
aboratory on L

ake Superior seek to determ
ine m

ethods to
diagnose pollutiorcaused fislkills and the quality of w

ater that fish and their food organism
s require to

produce a "crop." R
esults of their findings w

ill be m
ade available internationally.

Photo courtesy of the Federal W
ater Pollution C

ontrol A
dm

inistration, U
.S. D

epartm
ent of the Interior

repeated rem
edial efforts on the U

.S. side, the
problem

 rem
ains.

W
hen M

exico's President L
uis E

cheverria
visited President N

ixon in W
ashington in

June 1972 a joint com
m

unique w
as issued

announcing that the U
nited States w

ould
take further steps im

m
ediately to relieve the

salinity problem
 and that President N

ixon

w
ould appoint a special representative to

investigate and propose a "definitive solu-
tion." T

he special
representative, H

erbert
B

row
nell, Jr., has m

ade recom
m

endations to
the President for dealing w

ith the problem
w

hich w
ere conveyed to President E

cheverria
by Secretary of State R

ogers during his
visit to L

atin A
m

erica in M
ay 1973.
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O
n a w

all in N
ew

 Y
ork's B

ronx Z
oo is a

m
irror, fronted by sym

bolic iron bars, be-
nelth w

hich passing m
em

bers of the species
H

om
o sapiens m

ay read this:
Y

O
U

 A
R

E
 L

O
O

K
IN

G
 A

T
 T

H
E

M
O
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R
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R
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, C
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T
he extinction of species is a phenom

enon
literally as ancient as the hills. B

ut m
odern

m
anthat m

ost adaptive, creative, and de
structive of all specieshas alarm

ingly ac-
celerated the process. M

ore than 100 species
of birds, m

am
m

als, and other vertebrates
are know

n to have vanished over
the past

centuryone
fam

ous
A

m
erican

exam
ple

being the passenger pigeon, extinct since
1914,

flocks of w
hich once darkened the

skies and abundantly supplied the dinner
tables of eastern N

orth A
m

erica.
T

he sam
e fate now

 threatens m
any hun-

dreds of other species: anim
als, plants, in-

sects, and even m
icro-organism

s. Som
e en-

dangered species have been too aggressively
hunted L

I. their m
eat or feathers or skins;

som
e are needlessly slaughtered as pests;

others are victim
s of m

anrnad'e changes in
their habitats.

W
hat have w

e lost w
hen a species be-

com
es extinct? Som

etim
es it is an

econom
ic

resourcea food fish such as the
A

tlantic
sturgeon, a fur such as the ocelot's, a

w
ild

gam
e preserve visited by tourists.

It can be
a national sym

bolthe bald eagle.
Som

etim
es

it
is no m

ore and no lessthan a fellow
creature w

ith w
hich m

en feel the kinship
of

living things.
B

ut a m
uch broader and significant con-

sequence m
ay ensue; it involves that

law
 of

ecology by w
hich the stability of any eco-

system
be it

forest, jungle, or prairie
depends on

the
diversity

of
its

species.
W

hen any species is eradicated from
 a com

-
plex ecosystem

, its form
er prey and rivals

increase, its predators and parasites either
die aw

ay or find other prey, and to that
extent the w

hole system
 is destabilized.

T
o

reduce m
an's alarm

ing pressure on the diver-
sity of species is, in a real sense, to defend
the biosphere itself.

International concern over living species
began on a m

odest scale generations ago.
M

any m
igratory species are the object of

protective m
easures throughout their range

by international treaty. A
nd a num

ber of
com

m
ercially

im
portant

species
inhabiting

international w
atersfish and m

arine m
am

m
als are also protected, and their annual

catch regulate', by international convention.
U

nfortunate' y, such regulation has often
proved ineffec ive. A

 m
ajor instance is the

depletion of
he w

orld's w
hale population

despite the proteeave m
achinery of the 12-

nation
International

W
haling C

om
m

ission
(IW

C
). A

lthough som
e m

em
bers, including

the U
nited States, have outlaw

ed com
m

ercial
w

haling, other countries have continued and
have increased their catch in recent years by
the use of m

odern "factory ships." T
he issue

w
as raised at the 1972 Stockholm

conference,
w

hich recom
m

ended a 10-year m
oratorium

 on
all com

m
ercial w

haling. T
his recom

m
enda-

tion w
as rejected by the IN

C
, w

hich, how
-

ever, agreed to add three w
hale

species to
the prohibited list and to reduce the per-
m

issible catch of several others.
T

hat action did not end the w
haling con-

troversy, w
hich prom

ptly
m

erged w
ith a

larger issue to w
hich it

is related: the need
to control international trade in endangered
species. T

his larger question had been pur-
sued also during the preparations for the
Stockholm

 conference, w
hen strenuous efforts

w
ere m

ade to com
plete a new

international
convention on the subject.

A
 leading role in this cause w

as taken ..ty
K

enya, w
hose w

ild gam
e preserves are a

source of national pride and a m
ajor tourist

attraction. Its efforts, com
bined w

ith those
of the International U

nion for C
onservation

of N
ature and N

atural R
esources (IU

C
N

)
and of the U

nited States and other countries
w

here
illegal

im
portation

of
endangered

r-1
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Several A
frican governm

ents have adopted strict law
s and procedures to protect their w

ildlife, suck as
these giraffes, w

ildebeests, and zebras, by establishing protective refuges, such as this one in K
enya.

Photos courtesy of the A
gency tor International D

evelopm
ent
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species has long been a problem
,

reached an
im

portant m
ilestone w

hen the C
onvention on

International T
rade in E

ndangered Specie!
of W

ild Fauna and Flora w
as com

pleted and
opened for signature in W

ashington, M
arch

1973. B
y A

pril 30 it had been signed by 35
countries

(see box). Its early entry into
force is expected.

T
he convention

w
ill

require
signatory

states to im
pose strict controls on the export,

im
port, or reexport of specim

ensor recog-
nizable partsof endangered anim

al and
plant

species
listed

in
three

appendices.
Species listed

in A
ppendix Iabout 400

anim
al and 45 plant species, all seriously

endangeredrequire export and im
port per-

m
its for any international shipm

ent. E
ach

export perm
it m

ust certify that the shipm
ent

w
ill not endanger the species' survival, vio-

late the law
s of the exporting country, or

risk cruelty or injury to a living anim
al.

Im
port perm

its m
ay not be issued w

here the
intended use is prim

arily com
m

ercial. Som
e-

w
hat less stringent rules apply to the m

ore
than 250 species listed in A

ppendix IIthose
w

hose num
bers m

ust be w
atched lest they

too be threatened w
ith extinction. A

ppendix
III w

ill contain lists of species w
ith respect

to w
hich any m

em
ber country feels the need

to control export from
 its ow

n territory and
desires cooperation of the other parties to
that end. Sim

ple procedures are provided for
am

ending all three appendices.
T

he list
of seriously endangered anim

al
species in A

ppendix I reads like a passenger
list of N

oah's ark. It includes the Indian



elephant, the zebra, the gorilla and orangu-
tan, the vicuna, the B

actrian cam
el, the bald

eagle, the C
alifornia condor, and the pere-

grine falcon. It also includes 25 species and
subspecies of the cat fam

ilytigers, leopards,
panthers, cheetahs, ocelots, lynxes; 5 kinds of
w

hales; 12 of deer; 4 of rhinoceros; 9 of
kangaroo; 17 of m

onkeys; 7 of lem
urs; 12

of crocodiles; 5 of alligators; 18 of turtles;
4 of frogs; 26 of m

olluscs; 8 of fishes; 25 of
parrots; 19 of pheasants; and 8 of cranes.
In addition, 45 seriously endangered plant
species are listed, including several C

entral
A

m
erican orchids and 5 varieties

of the
South A

frican aloe, a plant fam
ous for m

edi-
cinal uses.

E
nforcem

ent w
ill rem

ain the task of na-
tional governm

ents, but they w
ill have the

support of an international secretariatthe
new

 U
.N

. E
nvironm

ent Secretariat w
ill prob-

ably be given the joband of scientific and
conservation organizations the w

orld over.
In the U

nited States
the L

acy A
ct of

M
ay 25, 1900, has long since forbidden the

im
portation of any species taken in violation

of the law
 in its country of origin. Flaw

s in
this

act, how
ever, have ham

pered enforce-
m

ent. In early 1973 the President subm
itted

to the C
ongress new

 legislation to strengthen
Federal enforcem

ent pow
ers in

this
field.

M
eanw

hile, until the proposed legislation and
the convention becom

e effective, U
.S. authori-

ties plan to show
 special vigilance lest un-

scrupulous
traders

use
the

convention's
appendices as a "shopping list" for anim

als
soon to be unavailable.
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If uncontrolled international trade w

ere
the only threat to the survival of living
species, the convention described above m

ight
suffice

to
solve

the problem
. B

ut a
still

greater threat is the relentless encroachm
ent

of civilizationcities and factories, farm
s,

m
ines, tim

ber cuttings, etc.on natural eco-
system

s throughout the w
orld.

T
his trend has long been of deep concern

to specialists in such fields as ecology, bo-
tany, and genetics. If perm

itted to continue
unabated,

it
could cause

deterioration
or

collapse of im
portant ecosystem

s and the ex-
tinction

of m
any genetic strains of great

im
portance in agriculture, anim

al and fish
breeding, m

edicine, and industry. Particu-
larly

in
the agronom

y that
underlies the

"green revolution" and in the vast m
onocul-

ture that is the basis of no m
uch agricultural

production in the U
nited States, the avail-

ability of prim
itive genetic stocks for con-

stant developm
ent of new

 high-yield hybrid
strains

is
vitally im

portant to the w
orld's

food supply.

4

..N

Inadequate controls and no stabilisation of the
land (foreground) caused area around this housing
subdivision in O

m
aha, N

ebraska, to erode after
a num

ber of years. In contrast, the background
appears cultivated w

ith crops, trees,
undergrow

th.
Photo courtesy of the Soil C

onservation Service,
U

.S. D
epartm

ent of A
griculture
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V
.S. plant pathologist D

r. N
ornuns E

. B
orla

w
as

aw
arded the N

obel Peace Prise in 1970
for or

his w
ork in developing a new

 variety of w
heat seed.

C
onservation of genetic resources is im

portant as
a m

eans of incorporating desirable characteristics
into new

 strains.

A
w

are of this situation, scientists from
 the

U
nited State; and other countries, w

orking
w

ith the U
.N

. Food and A
griculture O

rga-
nization (FA

O
) and U

N
E

SC
O

's "M
an and

B
iosphere" program

, have devised am
bitious

international plans for the w
orldw

ide collec-
tion, preservation, and sharing of genetic
m

aterial from
 all kinds of living species,

especially plants.
T

hese plans w
ere endorsed by the 1972

Stockholm
 conference and are now

 entering
the im

plem
entation phase. T

hey call for a
five-year em

ergency w
orld program

 for col-
lecting w

ild plant species already know
n to

be endangered. W
orldw

ide surveys w
ill be

m
ade to determ

ine w
hich other genetic re-

source;
also

need
protection.

Inventories
w

ill be m
ade of the w

orld's existing genetic
collections. N

ew
 national and regional con

nervation centers w
ill be established for rare

and endangered plant varieties. Protection
w

ill be given to certain natural areas rich in
w

ild plant and anim
al species. C

onservation
centers for insect species are planned,

w
ith

an eye to further developm
ent

of biological
pest controls. R

esearch is planned on
anim

al
and fish breeding. T

o link these activities
together and assure efficient sharing of the
results, it has been proposed that an inter
national genetic resources liaison unit be
created w

ithin the U
.N

. system
.

T
he entire plan, if it can be brought to

fruition, w
ill be an unprecedented strategic

effort to preserve the m
illions of life form

s
w

hich are an irreplaceable elem
ent of our re-

source heritage.
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Som

e resources are im
portant not for m

an's
physical needs but for his spirit; not to be
"used" or consum

ed but to be visited and
w

itnesPs. T
hese are the "w

onders of the
w

orld"som
e created by nature, such as

the G
rand C

anyon and E
ast A

frica's Seren-
geti Plain; others by m

an, such as A
ngkor

:'V
at and the A

cropolis.
T

o prom
ote

the
safekeeping

of
such

treasuresm
any of them

 threatened by nat-
ural or hum

an actionPresident N
ixon pro-

posed in 1971 the creation of a "W
orld

H
eritage T

rust." T
his proposal took a step

tow
ard realization in 1972 w

hen U
N

E
SC

O
m

em
bers approved by a large m

ajority the
text of a proposed "convention concerning
the prctection of the w

orld cultural and
natural heritage." It w

ould establish a list
of recognized sites and a system

 of voluntary
international aid to signatory states that need
help in protecting or restoring such sites.
A

lthough the outlook for early activation of
the convention is not yet clear, the negotia-
tion of a w

idely approved text is an im
portant

step forw
ard.
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In the situations just described, the im

m
em

orial right of sovereign nations to act
as they w

ish inside their ow
n borders has

proved an insufficient guide in coping w
ith

m
odern environm

ental challenges that tran-
scend purely national jurisdiction. It seem

s
likely that the list of such situations w

ill
grow

 longer as national and international
interests in the uses of the land environm

ent
continue to evolve.

It
rem

ains
to

be
seen,

for
exam

ple,
w

hether separate national actions w
ill suffice

to hold to acceptable levels the landbased
air and w

ater pollutantsfrom
 city, factory,

farm
, and highw

aythat bulk so large in
the threat to the w

orld's oceans. A
rticle I

of the W
ean D

um
ping C

onvention pledges
the parties to act on these problem

s. In the
U

nited States alone, scores of billions of dol-
lars w

ill be spent in the years just ahead on
autom

obile em
ission controls, sew

age treat-
m

ent plants, industrial effluent controls, low
-

pollution public transportation,
etc. O

ther
industrialand industrialising

countries are
taking sim

ilar action, spurred prim
arily by

a new
 concern for the future quality of life

w
ithin their ow

n borders.
Som

e further international steps to
the

sam
e broad purpose w

ere recom
m

ended by
the Stockholm

 conference:
R

iver basin
com

m
issions

should
be

form
ed w

herever tw
o or m

ore nations
share a single river system

.

A
 w

orld
registry

of
"clean

rivers"
should be established, w

ith agreed cri-
teria of purity and scientific studies of
effects in relieving ocean pollution.
International fishery m

anagem
ent pro-

gram
s should be im

proved, and nations
should cooperate through the U

nited
N

ations to control pollution of estuaries
and m

arshes w
here im

portant food fish
breed.

Still other international concerns are in
herent in the problem

s of nonrenew
able re-

sources. A
lthough the

vast bulk
of

the
w

orld's know
n reserves of fossil fuels and

m
ineral ores lies w

ithin the sovereign control
of

nations,
these

reserves
are

the
finite

patrim
ony of the w

hole w
orld. T

he Stock-
holm

 conference called for a U
.N

. study by
1975 of w

orld energy sources, technologies,
and trends to help provide "a basis for the
m

ost effective developm
ent of the w

orld's
energy resources, w

ith due regard for the
environm

ental effects of energy production
and use." M

uch international discussion w
ill

undoubtedly be needed before this question
receives a lasting answ

er.

M
illions of dollars are being sp. at every rear to

develop new
 m

ethods for w
arm

 disposal. T
his

m
odern sew

age treatm
ent plant in Sacram

ento,
C

alifornia, is one of several near the city.
Photo courtesy of the B

ureau of R
eclam

ation,
U

.S. D
epartm

ent of the Interior
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O
nly a generation ago, sm

oke from
 an industrial plant sym

bolized
progresstoday it is also a w

arning
of environm

ental degradation.



"H
eaven know

s how
 to put a proper price

upon its goods," w
rote T

hom
as Paine tw

o
centuries ago. "W

hat w
e obtain too cheap,

w
e esteem

 too lightly."
Paine's great them

e w
as national inde-

pendence, but his w
ords could apply w

ith
equal force to the goods of nature. For gen-
erations our forebears blithely assum

ed that
there w

as no lim
it to the earth's capacity to

absorb and recycle the w
astes of civilization.

E
conom

ists generally view
ed pollution, w

hen
they thought of it

at
all, as an "external

cost," not reckoned in the cost of production.
W

hile production and consum
ption grew

 in
geom

etric progression, m
ost of the accum

u-
lating dam

age to air, w
ater, and land w

ent
unnoticed and unrepaired.

N
ow

 that age of environm
ental innocence

is over. T
he U

nited States alone expects to
spend som

e $287 billion during the 1970's
about 2 percent of our gross national product
to pay off environm

ental debts of the past
and begin to put our national environm

ent
on a pay-as-you-go basis. A

ll the high-tech-
nology nations in the w

orld, and som
e de-

veloping nations as w
ell, have set foot on

the sam
e road.

E
ach nation has the right to decide its ow

n
environm

ental priorities in the light of its
national values and the costs it can afford;
but there are at least tw

o econom
ic reasons

w
hy such national decisions cannot alw

ays
be m

ade in isolation. O
ne concerns interna-

tional trade and investm
ent. T

he other con-

cerns the international role in the develop-
m

ent of nations.
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A
s the public dem

and for a cleaner en-
vironm

ent rises, the effort required to m
eet

this dem
and becom

es a significant item
 in

the
cost

of m
anufacturing. T

his
is

true
w

hether the dem
and

is
for low

-pollution
products, such

as autom
obiles w

ith clean
exhaust, or for low

-pollution m
anufacturing

processes. Such industries as steel,
paper,

electric pow
er, petroleum

, and chem
icals pro-

duce in the course of m
anufacture a great

variety
of noxious byproducts w

hose re-
cycling or safe disposal

is
a serious and

expensive problem
.

A
 m

anufacturer is generally content to pay
these environm

ental costsand to
reflect

them
 in

setting pricesprovided his com
-

petitors are required to do the sam
e. B

ut if
he has foreign com

petitors w
ho receive gov-

ernm
ent assistance to help pay for these costs

or are subject to less stringent national pollu-
tion law

s, or to none at all, he m
ay under-

standably com
plain of unfair com

petition.
D

em
ands for com

pensating trade barriers or
export subsidies m

ay arise; or m
anufacturers

m
ay find that it pays to build their factories

in foreign "pollution havens."
Such a com

petitive trend entails obvious

perils,
both econom

ic and environm
ental.

For the sake of fair play as w
ell as of a

clean environm
ent, it has becom

e im
portant

for the environm
ental factors affecting in-

ternational trade and investm
ent to be gov-

erned by som
e sort of agreed rules.

In 1970 this com
plex question w

as tackled
initially by the new

 E
nvironm

ent C
om

m
ittee

of the O
E

C
D

, w
hose 23 m

em
bers account for

tw
o-thirds of w

orld trade. T
he follow

ing year
O

E
C

D
 adopted an "early w

arning" system
under w

hich m
em

ber governm
ents receive

notice of each other's
environm

ental law
s

and regulations governing the use of chem
ical

substances and m
ay consult concerning any

econom
ic

or
trading problem

s
that they

cause.
T

hen, in M
ay 1972, O

E
C

D
 adopted a set

of "guiding principles" on environm
ent and

trade. M
ost basic

is
the "polluter pays"

principle, w
hich calls upon m

em
ber countries

to require that the polluternot the govern-
m

entbear the costs of industrial pollution
controls, so as to avoid "significant distor-
tions in international trade and investm

ent."
A

lso, com
m

on standards are to be sought on
polluting products that are traded interna-
tionally so as to avoid creating new

 barriers
to trade. Finally, the principle w

as accepted
that governm

ents "should seek harm
onization

of environm
ental policies" (although allow

ing
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for differences in circum

stances) and should
"strive tow

ard m
ore stringent standards."

O
bservance of these guiding principles should

encourage countries to adopt
adequate pollu-

tion controls w
ithout fear of thereby placing

their industries at a com
petitive disadvantage

in international m
arkets.

O
E

C
D

's acceptance of the need for har-
m

onizing
environm

ental
standards am

ong
nations w

as particularly w
elcom

e to
the

U
nited States, w

hose W
ater Pollution C

ontrol
A

ct of 1972 includes a provision calling on
the President to w

ork tow
ard that very ob-

jective. A
t U

.S. initiative, the E
nvironm

ent
C

om
m

ittee took a further im
portant step in

this direction in January 1973 by adopting
an am

bitious program
 aim

ed at
(1)

en-
couraging greater use of available health and
environm

ental effects data in setting control
standards and (2) the developm

ent of com
-

m
on operational policies to control the re-

lease of toxic pollutants into the environm
ent.

In addition it w
as agreed to study differences

in national controls over three m
ajor types

of pollutioneffluents from
 the pulp and

paper industry, fuel burning in factories and
pow

er plants, and eutrophication
of lakes

to assess the extent to w
hich the principle of

harm
onization of standards w

ould be justified

so as to avoid significant
distortions in inter-

national trade that m
ight result from

 such
differences. Finally, the question of how

 to
adm

inister environm
ental standards for prod.

ucts m
oving in international trade is being

pursued to assure that such standards do not
becom

e a new
 species of nontariff barriers.
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N
ot very long ago in this nation's history

and in that of every industrial nationsm
oke

belching from
 factory stacks w

as a bright
om

en of progress. So it is today in m
ost

of
the w

orld, w
here the highest priority now

goes to conquering poverty through
develop.

m
ent.
Y

et the gospel of "grow
th at any cost"

has begun to be questioned in m
any develop.

ing nations. T
here is a new

 aw
areness of

the need to plan not only for quantity but
also for quality; for such social values as
em

ploym
ent, housing, health, and education,

and for environm
ental quality as w

ell. T
his

consciousness w
as m

arkedly increased by the
1972 U

.N
. C

onference on the H
um

an E
n-

vironm
ent in Stockholm

.
M

any Stockholm
 recom

m
endations w

ere
addressed to national and international de-
velopm

ent assistance agencies; in particular,
they w

ere urged to "assist the less-industrial-
ized countries in solving the environm

ental
problem

s of developm
ent projects." A

nd the

U
nited N

ations w
as asked to keep in m

ind,
during its 1973 m

idterm
 review

 of progress
in the Second D

evelopm
ent D

ecade, the rele-
vant environm

ental recom
m

endations
adopted

at Stockholm
.

A
s of early 1973, the tw

o developm
ent

assistance agencies that are probably m
ost

advanced in their approach to environm
ental

values are also the tw
o largest: tho. Interna-

tional B
ank for R

econstruction and D
evelop.

m
ent (IB

R
D

) and the U
.S. A

gency
for In-

ternational D
evelopm

ent (A
ID

). In 1972
the

IB
R

D
 issued a basic guidebook on "environ-

m
ental, health, and hum

an ecologic considera-
tions

in
econom

ic developm
ent projects."

For each of 16 types of projectsagricul-
tural, irrigation, iron and steel, m

ining, pe-
troleum

, paper, transport, utilities, etc.the
book lists dozens of pertinent questions on
potential environm

ental im
pact. A

 set
of

guidelines for industrial projects covers the
resource and pollution

problem
s involved in

every step from
 obtaining

the raw
 m

aterial
to disposing of the used-up product.

T
he aim

is to enable the IB
R

D
 and its clients to w

eigh
all such im

plications before undertaking a
loan project. T

he guidebook has attracted
w

ide notice am
ong international developm

ent
authorities.

Since 1971. the U
.S. developm

ent assistance
program

 under A
ID

 has
called for an en-

vironm
ental

analysis
for proposed capital

developm
ent projects w

hich m
ight have sig-

nificant adverse environm
ental effects.

B
e-

ginning in 1970. A
ID

 required that all feasi-



bility studies financed or assisted by A
ID

include provision for analysis of environ-
m

ental factors. In addition, A
ID

 is preparing.
environm

ental checklists,
sim

ilar
to

those
prepared by the IB

R
D

, to be used by develop-
m

ent project planners and A
ID

 officials in
the developing countries. A

ID
'S guidelines

cover 13 types of projects from
 industrial and

pow
er plants to highw

ays
and hospitals. T

he
A

gency has also issued a series of publica-
tions w

hich have dealt w
ith, am

ong others,
problem

s of chem
ical and other m

ethods of
pest control, econom

ics of aquatic w
eeds,

technological solutions to desert encroach.
m

ent, and environm
ental problem

s of devel-
oping countries.

H
ow

 effective are these efforts? T
he IB

R
D

has been know
n to w

ithhold a loan until
environm

ental problem
s in the original pro-

posel w
ere taken care of. T

he governm
ent

of one A
frican country insisted on redesign

of a factory (financed by another country)
after A

ID
 field representatives had pointed

out w
hat its pollutants w

ould do to nearby
w

aters. B
ut it w

ill take years of effort by
governm

ents, international agencies, and pri-
vate businesses before such sm

all successes
begin to add up to

basic environm
ental

reorientation of the developm
ent process in

all countries.
T

he first crucial step, how
ever, has been

taken. T
hat step is w

orldw
ide aw

areness of a
new

 concept: the unity of environm
ental pro-

tection and econom
ic w

ell-being. T
his concept

w
as expressed at the Stockholm

 conference

by the chief A
m

erican delegate, R
ussell E

.
T

rain, in these w
ords:

"Perhaps it is tim
e for the econom

ist and
ecologist to m

ove out of the separate, cram
ped

intelleztual quarters they still inhabit, and
take up residence together in a larger house
of ideasw

hose nam
e m

ight w
ell be

H
ouse of M

an.
"In that larger house, tho econom

ist w
ill

take full account of w
hat used to be called

`external diseconom
ies'such as pollution and

resource depletion, and he w
ill assign m

ean
ingful values to the purity of air and w

ater
and the sim

ple am
enities w

e once foolishly
took for granted. H

e w
ill

develop better
m

easures of true w
ell-being than the conven-

tionai gross national product. T
he ecologist,

in turn, w
ill extend his attention beyond the

balance of nature to include all those activi-
ties of m

an's m
ind and hand that m

ake
civilized life better than that of the cave
dw

ellers. B
oth w

ill collaborate to advise the
planners and decisionm

akers--so that cities
and countryside of the future w

ill prom
ote

the harm
onious interaction of m

an w
ith m

an,
and of m

an w
ith nature; so that resources

w
ill rem

ain for future generations; and so
that developm

ent w
ill lead no just to greater

production of goods but also to a higher
quality of life."

the
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T
he

E
nd of the B

eginning

In these pages w
e have briefly exam

ined
a host of activities, aim

ed at environm
ental

quality on land and sea, in w
hich the U

nited
States has joined w

ith other nations around
the w

orld. N
early all these activities are new

to the intP-national scene and to A
m

erican
foreign policy. T

hey prom
ise to grow

 in
im

portance in the years to com
e, because

they respond to basic im
peratives of our

technological age.
W

e have seen that today's environm
ental

needs cannot be fully m
et by nations acting

alone. A
ll nations are bound in a com

plex,
global fabric of interdependencethe flow

 of
pollutants across frontiers and from

 land to
international seas; the dependence of all m

an.
'rind on a finite base of resources; the im

-
pact of environm

ental costs on prices in in-
ternational trade; and the need of all nations,
especially developing nations, to im

port en-
vironm

ental
skills

and
technology

from
abroad.

M
easured by the enorm

ous scale of the
A

m
erican com

m
itm

ent to environm
ental im

-
provem

ent here at hom
e, our country's efforts

abroad in the sam
e cause appear as a very

sm
all ingredient in the m

ix. B
ut it is a vital

ingredient. If
it succeeds it w

ill go far to
assure the future integrity of the w

orld en-
vironm

ent on w
hich all nations dependand

w
ill perm

it our national fight on pollution to
go forw

ard w
ithout unfair com

petition from
polluting industries abroad. In the process it
w

ill also create new
 overseas m

arkets for
the pollution control technologies in w

hich

this country is a w
orld leader.

T
here is no question but that environm

ental
quality today is far low

er in the scale of
priorities of m

ost countries than it is am
ong

the industrial nations of the non-C
om

m
unist

w
orld. B

ut the trend is upw
ard. T

he M
oscow

bilateral agreem
ent reveals a vastly increased

em
phasis on the environm

ent in the Soviet
U

nion.
B

razil,
until very

recently openly
skeptical about w

orld environm
ental coopera-

tion, played a leading part in the success of
the Stockholm

 conference. D
eveloping na-

tions such as K
enya, Iran, and Singapore

hat
already contributed valuable initiatives

to the environm
ental cause.

It
appears probable

that environm
ental

protectiona
discipline

dedicated
to

en-
hancing the quality of hum

an lifew
ill find

a perm
anent place am

ong those profoundly
interrelated causes on w

hich m
an's hopes de-

pend: the cause of international peace; of
hum

an rights and political justice; of m
ate-

rial, social, and cultural developm
ent; and

of slow
ing dow

n the dangerously accelerating
grow

th in w
orld population. L

ike all such
causes, that of the w

orld environm
ent cannot

be w
on quickly or w

ithout m
ajcr efforts. T

he
m

ost that can be said today is enat the nations
of the E

arth have recognized their com
m

on
environm

ental need and have begun to act,
separately and together, to see that the need
is m

et. T
he A

m
erican people and their G

ov-
ernm

ent, w
ho have a m

ajor stake in this cause
and have contributed m

uch to its beginnings,
seem

 certain to play a r :ninent part in
its continuing advance.
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